Biosynthesis and combinatorial biosynthesis of pikromycin-related macrolides in Streptomyces venezuelae.
Pikromycin-related macrolides have recently attracted significant research interest because they are structurally related to the semisynthetic ketolide antibiotics that have demonstrated promising potential in combating multi-drug-resistant respiratory pathogens. Cloning and in-depth studies of the pikromycin biosynthetic gene cluster from Streptomyces venezuelae have led to new avenues in modular polyketide synthases, deoxysugar biosynthesis, cytochrome P450 hydroxylase, secondary metabolite gene regulation, and antibiotic resistance. Moreover, the knowledge and tools used for these studies are proving to be valuable in the development of advanced technologies for combinatorial biosynthesis of new macrolide antibiotics. This review summarizes these new developments and introduces S. venezuelae as a powerful new system for secondary metabolite pathway engineering from bench-top genetic manipulation to product fermentation.